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M ETHOD AND DEVICE FOR DOWNLINK PACKET ACCESS SIGNALLING FOR TIME DIVISI ON DUPLE 
X (TDD) MODE OF A WIRELESS COMMUNICATION SYSTEM " " 



5 

The present invention related to a method, a device and a system for High-Speed Downlink 
Packet Access (HSDPA) for Time Division Duplex (TDD) mode of a wireless communication 
system, especially of a Universal Mobile Telecommunication System (LIMTS) Terrestrial Radio 
Access Network (UTRAN). More particular, the present invention relates to ^a^qnetiiod, a device 
10 and a system employing a Paging Indicator Chaimel (PICH) for signaling High-Speed Downlink 
Packet Access (HSDPA) for Time Division Duplex (TDD) mode. 

The 3^ Generation Partnership Project (3GPP) currently discusses methods for downlink 
signaling of Universal Mobile Telecommunication System (UMTS) Terrestrial radio access 
15 network (UTRAN) High-Speed Downlink Packet Access (HSDPA) for Time Division Duplex 
(TDD) mode. 

For dedicated (transport) Channel (DCH) associated two-step signalling, the associated dedicated 
channel (DCH) and High-Speed Shared Control Channel (HS-SCCH) are needed for each mobile 

20 terminal device employing high-speed downlink services to transmit downlink signaling 
information. The Dedicated Channel (DCH) carries High-Speed Indicator (HI) bits used to 
indicate or designate a mobile terminal device to receive downlink signaling information on the 
Hi^-Speed Shared Control Channel (HS-SCCH). This High-Speed Shared Control Channel 
(HS-SCCH) carries data comprising a mobile terminal device identification (UE ID), Transport 

25 Format Resource Indicator (TFRI), Hybrid Automatic Repeat Request (HARQ) mode and further 
signaling information for the mobile terminal device. These signaling information carried on the 
High-Speed Shared Control Channel OHS-SCCH) may be employed for receiving and decoding 
flie packet data transmitted through the Downlink Shared Chaimel (DSCH). 

30 This method for signaling High-Speed Downlink Packet Access (HSDPA) for Time Division 
Duplex (TDD) mode includes several disadvantages. 



wo 03/056723 



2 



PCT/EP02/00047 



Each mobile terminal device employing High-Speed Downlink Packet Access (HSDPA) should 
have one associated Dedicated Channel (T)CH) to transmit High-Speed Indicator (HI) bits. The 
number of Dedicated Channel (DCH) supported by the system will be matching the number of 
5 mobile terminal devices employing High-Speed Downlink Packet Access CHSDPA). Since these 
associated Dedicated Channels (DCH) are exclusively involved to carry Higji-Speed Indicator 
(HI) information comprising a few single bits (for example one or two bits) resources are not 
efficiently used and overall performance is wasted. 

10 Further, the associated Dedicated Channel (DCH) is shared in the time domain upon the mobile 
terminal devices employing High-Speed Downlink Packet Access (HSDPA).A packet scheduler 
controlling the sequence in time of the associated Dedicated Channel (DCH) may have to be 
rescheduled if a mobile terminal device employing High-Speed Downlink Packet Access 
(EGSDPA) exits and/or accesses the network for sharing the Dedicated Channel (DCH) in the time 

15 domain ki Time Division Duplex (TDD) mode. The rescheduling is time consuining and lacks of 
flexibility in case of fast changing conditions, particularly in case of a high number of exiting 
mobile terminal devices employing High-Speed Downlink Packet Access (HSDPA). 

The present invention offers a new approach for sending High-Speed Indicator (HI) information 
20 in the downlink signaling of High-Speed Downlink Packet Access (HSDPA) for Time Division 
Duplex (TDD) mode, particular for Universal Mobile Telecommunication System (UMTS) 
Terrestrial radio access network (UTRAN). The present invention aims to overcome the above 
described disadvantages of the method of state of the art. The basic idea of the present invention 
resides hi that reserved and currently unused bits on the Paging Indicator Channel CPICH) are 
25 used to transmit High-Speed Indicator (HI) information to indicate a mobile terminal device to 
receive and decode signaling information on the High-Speed Shared Control Channel (HS- 
SCCH), 

The usage of the Paging Indicator Channel (PICH) and the reserved bits thereon offers the 
30 possibility to establish a High-Speed Downlink Packet Access (HSDPA) without involving 
associated the Dedicated Channel (DCH) for each mobile terminal device employing the access 
service and thus saving Dedicated Channel (DCH) resources. Further, the implementation of a 
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scheduler controlling the High-Speed Downlink Packet Access (HSDPA) and signaling thereof 
may be easier. Different coding of the reserved bits of the Paging Indicator Channel (PICH) used 
for signaling may offer additional flexibility since the coding may allow different mapping with 
respect to the configuration of the system. Moreover, the Paging Indicator Channel (PICH) is 
5 transmitted with high power. The high power transmission ensures that all mobile terminal 
devices within a cell may receive an adequate signal for decoding. 

According to a first aspect of the present invention, a High-Speed Downlink Packet Access 
(HSDPA) for Time Division Duplex (TDD) mode of a wireless communication system, 

10 preferably of a Universal Mobile Telecommunication System^ (UMTS) and more preferably of a 
Universal Mobile Telecommunication System (UMTS) Terrestrial Radio Access Network 
(UTRAN) based on the usage of a Paging Indicator Channel is provided. The sender, i.e. a base 
station (node B) first sends indication information to a mobile terminal device (UB). The mobile 
terminal device (UB) identified by the said indication information further receives signaling 

15 information. Said mobile terminal device then, based on said signaling information, decodes 
packet data information. The invention is characterized by including a High-Speed Indicator (HT) 
into the slot structure of the Paging Indicator Channel (PICH). Therefore, the High-Speed 
Indicator (HT) comprises a plurality of identification bits. The identification bits are assigned to 
certain values. 

20 

The High-Speed Indicator (EH) is used to detemiine a specific mobile terminal device out of a 
plurality of mobile terminal devices. The mobile terminal device may be a participant of the 
corresponding mobile communication network and the High-Speed Downlink Packet Access 
(HSDPA) service provided by a sender. The sender may be a Base Station (BS) of a Universal 
25 Mobile Telecommunication System (UMTS), preferably a Node B Base Station (BS). The 
determined mobile terminal device is accessible in a downhnk channel. 

Conveniently, the High-Speed Indicator (HI) comprising identification bits may define an 
identification address. The address may be coded in different ways. 

30 

Preferably, the plurality of identification bits are four identification bits. The identification bits 
may be arranged adjacent to a midamble of the Paging Indicator Channel according to the slot 
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structure thereof. The identification bits may be groups in two pairs each comprising two bits. 
The pairs are arranged on either side of the midamble. 

Additionally, a pliarality of mobile terminal devices may be divided upon a plurality groups and 
assigned thereto. Each group may comprise several mobile terminal devices. The dividing of the 
mobile terminal devices upon several groups may be dynamical which means that mobile 
terminal devices may exit and/or access a group. The dividing upon groups may be rearranged 
according to certain operational conditions. 

Preferably, each group may have assigned periods of time. Within the assigned periods of time 
certain services may be offered to the mobile terminal devices of the group and these mobile 
terminal devices may have to listen on certain channels in order to be able to receive information 
and/or data which are destined to one or more mobile temiinal devices of the group. Mobile 
terminal devices of the remaining groups do not have to listen to the coixesponding channels 
since the services are provided to the first mobile terminal devices. 

The assigning of the groups to certain periods of time may instract the mobile temiinal devices of 
the groups only to listen, receive and decode information transmitted on the Paging Indicator 
Channel (PICH) within the assigned periods. Further, the assigning of the groups to certain 
periods of time may instruct the mobile terminal devices of the groups only to listen, receive and 
decode information transmitted on the High-Speed Shared Control Channel (HS-SCCH) within 
the assigned periods of time and/or the assigning of the groups to certain periods of time may 
instract the mobile terminal devices of the groups only to listen, receive and decode infomiation 
transmitted on the Downlink Shared Channel (DSCH) within the assigned periods of time 

An address coded in the High-Speed Indicator using the identification bits may be used to code 
an address of the mobile terminal device which is preferably imique within a group. Addresses of 
mobile termini devices assigned to different groups may be equal. 

The periods of time assigned to a group may be periodical. Correspondingly, a repetition time 
may be assigned to each group and may define the respective periods of time for the groups. The 
repetition time of the groups may vary analog to the periods of time described above. The 
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repetition time may be a static repetition time or a dynamic repetition time. The dynamic 
repetition time may be adapted to traffic load. A static repetition time may be assigned to each 
group while dividing the plurality of mobile terminal devices upon the plurality of groups. 
Further, accessing and exiting mobile terminal devices of the groiq)s may make an adaptation of 
5 the repetition time necessary. 

A mobile terminal device may receive information on the Paging Indicator Chaimel (PICH) 
incliiding said identification bits. The receiving of identification bits included in the Paging 
Indicator Channel (PICH) may indicate a following transmission of high-speed downlink 
10 packets. The identification bits representing an address of a mobile terminal device may have to 
match to an address assigned to a mobile terminal device, wherein the address of the mobile 
terminal device may be coded according to the coding of the address with respect to the 
identification bits. 

15 A mobile termmal device may receive signaling information on a Higji-Speed Shared Control 
Channel (HS-SCCH). Preferably, the mobile tera3inal device may also receive a High-Speed 
Indicator (HI) on the Paging Indicator Channel (PICH) and the High-Speed Indicator (HI) 
comprises an address coded by the identification bits, determining the receiving mobile terminal 
device. 

20 

More preferably, the High-Speed Indicator (HI) comprises an address determining a mobile 
terminal device and instructing this mobile terminal device to receive and decode signaling 
information transmitted on a High-Speed Shared Control Channel (HS-SCCH). 

25 Additionally, the High-Speed Shared Control Channel (HS-SCCH) may comprise mobile 
terminal device identification (user identification or UE ID), Transport Format and Resource 
related Information (TFI«0, Hybrid Automatic Repeat Request (HARQ) information. Uplink 
Synchronization information and Transport Power Control (TPC) information. 

30 A mobile terminal device may receive and decode data packets on a 

iifeflS. The signaling infomiation received on the High-Speed Shared Control Channel (HS- 
SCCH) before may be employed for receiving and decoding of the data packets. Especially the 
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transmission related information comprised in the signaling information transmitted on a High- 
Speed Shared Control Channel (HS-SCCH) may be employed for decoding. 

The mobile terminal device may transmit a transmission related information. Preferably, the 
5 mobile terminal device may transmit transmission related information on a High-Speed 
Information Channel (HICH). The transmission related information may comprise an 
acknowledgement / non acknowledgement (ACK/NAK) indicating if the transmission on the 
Downlink Shared Chaimel (DSCH) may have been received and decoded correctly or 
erroneously. Further, the transmission related information may also comprise a quality indicator 
10 and a Transport Power Control (TPC). 

The identification bits may be used to code an address of a mobile terminal device, preferably of 
a mobile terminal device within a group. 

15 Preferably, tiie address coding may be based on a binary coding. Since four identification bits 
may be reserved for coding the address the binary coding may enable to code 2^ = 16 different 
addresses. Certain addresses, such as OOOO2 and IIII2 may be dedicated to special fimctions, 
wherein the index 2 may denote the binary coding. For example, the address OOOO2 may indicate 
that no mobile terminal device is addressed and the addressllll2 may indicate that all mobile 

20 terminal devices are. addressed. Each mobile terminal device of a group may have assigned a 
unique address. 

Moreover, the address coding may be based on a logic coding. Each bit may be assigned to a 
corresponding mobile terminal device. Since a bit may represent two different states the logic 
25 one state, e.g. the state "1" may indicate that the corresponding mobile terminal device is 
addressed whereas the state "0" may indicate that the corresponding mobile terminal device is 
not addressed. Address coding may enable to address a selection of mobile terminal devices at 
the same time. The four identification bits may allow to address four mobile terminal devices 
according to the logic address coding. 

30 

The grouping of the mobile terminal devices into different groups may be based on the data 
traffic generated by the mobile terminal devices. Further, the grouping of the mobile terminal 
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devices into different groups may be based on N channel Hybrid Automatic Repeat Request 
(HARQ) scheme. 

According to a second aspect of the present invention, a computer program for carrying out the 
5 method for High-Speed Downlink Packet Access (HSDPA) for Time Division Duplex (TDD) 
mode of a wireless communication system is provided, which comprises program code means for 
performing all of the steps of the preceding method description when the program is run on a 
computer, a network device, a mobile terminal device or an application specific integrated 
circuit. 

10 

According to a third aspect of the present invention, a computer program product is provided 
comprising program code means stored on a computer readable mediimi for carrying out the 
method for High-Speed Downlink Packet Access (HSDPA) for Time Division Duplex (TDD) 
mode of a wireless communication system of the preceding description, when the computer 
15 program product is run on a computer, a network device, a mobile terminal device or an 
application specific integrated circuit. 

According to a fourth aspect of the present invention, a mobile terminal device for the Hi^- 
Speed Downlink Packet Access (HSDPA) for Time Division Duplex (TDD) mode of a wireless 
20 communication system is provided, which is adapted to perform a method for the High-Speed 
Downlink Packet Access (HSDPA) for Time Division Duplex (TDD) mode of a wireless 
communication system as described in the aforementioned description. The mobile terminal 
device can be a computer, a network device or a mobile terminal device such as a mobile phone. 

25 Preferably, the mobile terminal device may comprise means for decoding information transmitted 
on the Paging Indicator Channel (PICH) which enables to extract the included identification bits 
determining a specific mobile terminal device. An address corresponding to the coding of ttie 
identification bits may be assigned to the mobile terminal device. The address coding is 
described above in detail. In case of matching received signaling information transmitted on a 

30 High-Speed Shared Control Chaimel (HS-SCCH) may be employed to receive and decode data 
packet on a Downlink Shared Chaimel (DSCH). 
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The mobile temiinal device may be assigned to a certain group according to the above described 
dividing of a plurality of mobile terminal devices upon a plurality of groups. 

According to a fifth aspect of the present invention, a wireless commimication system for the 
High-Speed Downlink Packet Access (HSDPA) for Time Division Duplex (TDD) mode is 
provided, which is adapted to perform a method for the High-Speed Downlink Packet Access 
(HSDPA) for Time Division Duplex (TDD) mode of a wireless communication system as 
described in the aforementioned description. 

The wireless communication system may comprise a plurality of mobile terminal devices for the 
High-Speed Downlink Packet Access (HSDPA) for Time Division Duplex (TDD) mode 
described above in detail. Further a sender comprised by the wireless commimication system may 
generate a signal according to the signal structure of the Paging Indicator Channel (PICH) 
comprising identification bits using an adequate generating means. The identification bits maybe 
a High-Speed Indicator (HI) determining a specific one of the plurality of mobile terminal 
devices. The Pagmg Indicator Channel (PICH) may be transmitted to a plurality of mobile 
terminal devices. The plurality of mobile terminal devices may be grouped according to the 
aforementioned grouping procedure. 

Moreover, the wireless communication system may also provide and transmit signaling 
information on a High-Speed Shared Control Channel (HS-SCCH) and/or data packets on a 
Downlink Shared Channel (DSCH). Corresponding means for. generating and transmitting of 
corresponding radio signals may preferably provided by a sender of the mobile communication 
system. 

Additionally, the sender may also provide means to divide or group a plurality of mobile temunal 
devices, respectively, to assign addresses according to the coding of the identification bits of the 
High-Speed Lidicator and to assijgn periods of time for accessing for the grouped mobile terminal 
devices to the mobile communication network. The means for dividing or grouping, respectively 
and for assigning addresses and periods of time may be operated according to the above 
described operational procedures for dividing or grouping, respectively and for assigning 
addresses and periods of time. 
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In the following, the invention will be described in detail by referring to the enclosed drawing in 
which: 

5 Fig. 1 s hows a slot structure of a Paging Indicator Channel (PICH) according to an embodiment 
of the invention. 

Fig. 2 shows a grouping of a plurality of mobile communication terminals according to an 

embodiment of tiie invention. 
Fig. 3 shows firame diagram of a high data transmitting situation according to an embodiment of 
10 the invention. 

Fig. 1 shows a slot structure of a Paging Indicator Channel (PICH) according to an embodiment 
of the invention. The shown slot structure depicts a Paging Indicator Channel (PICH) burst witii 
respect to the 3GPP (3^^^ Generation Partnership Project) and the number of bits and their 
15 arrangement within the burst structure. 

The communication of data via a time duplex division (TDD) radio frequency commimication 
sjrstem between a plurality of communication members such as base stations and mobile 
communication terminal is based on time slotted transmission structure within the time domain 

20 whereupon the certain periods of time are dedicated and assigned for the communication of a 
certain member of the time duplex division (TDD) radio frequency communication system. 
According to a standard defined by the 3GPP (3^*^ Generation Partnership Project) a time duplex 
division (TDD) radio communication system, especially time duplex division (TDD) based 
imiversal mobile telecommunication services terrestrial radio access network (UTRAN), the time 

25 structure of a tune duplex division radio commimication network may be described by radio 
frames and time slots, wherein each radio frame comprises a plurality of time slots. According to 
the 3GPP standard definition each time division multiple access (TDMA) frame has duration of 
10 ms and is subdivided into fifteen time slots (TS), whereas each time slot may be further 
subdivided iato 2560. 

30 

The time slots may be allocated to either an uplink or a downlmk transmission between a mobile 
terminal device and a base station. The time slot may be allocated completely to one of the 
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transmission, direction so that a frame may comprise an arbitrary sequence of uplink and 
downUnk transmissions. The 2560 chips of a time slot may be primarily used for coding or 
spreading the communicated data within a time slot, respectively. The spreading of 
commxmicated data within a time slot is out of the scope of this invention and known to those 
5 skilled in the art and described in available standard documents of the 3"^ Generation Partnership 
Project (3GPP). 

A burst of data may be designated as a physical channel of a time division duplex radio 
communication system. A burst may be transmitted in a time slot wittiin an allocated frame and 

10 its duration is one time slot. Each burst may include a first data part, a midamble, a second data 
part and a guard part. Different type of burst may be available for data communication, 
particularly a type 1, type 2 and type 3, wherein the both burst types 1 and 2 may be employed for 
uplink and downlink data communication whereas burst type 3 may be employed exclusively for 
uplink data transmission. Type 2 burst may be distinguished by a larger data amount in 

15 comparison with type 1 burst. At maximum, a type 1 burst may comprise 1952 symbols of data 
(or bits, respectively) at spread factor 1 (SF 1) whereas a type 2 burst may comprise 2208 
symbols of data (or bits, respectively) at spread factor L Correspondingly, at a spread factor 16 
(SF 16) the burst may comprise 122 or 138 symbols of data, respectively, 

20 The midamble may comprise training sequences. Since the total length of a burst may be defined 
by a time slot the training sequence or midamble of a type 1 burst comprises a training sequence 
of more data symbols than a type 2 burst The guard period of both the type 1 and type 2 burst 
may comprise the same number of data symbols. 

25 The Paging Indicator Channel (PICH) indicates or designates a mobile terminal device for which 
it is provided that a Pagmg Message might be accepted thereby on the Paging Channel (PCH). 
The mobile temiinal devices may be assigned to a paging group when it is registered with the 
network. These paging groups may be indicated by the use of Paging Indicators (PI) carried on 
the Paging Indicator Channel (PICH). 

30 

Two different burst types, type 1 and type 2, are employed for defining different numbers of bits 
Npib or number of data symbols within the structure, respectively. The burst type 1 may carry a 
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Paging Indicator (PI) with a number of bits Npib = 240, whereas the burst type 2 may carry 
another Paging Indicator (PI) with a number of bits Npib = 272. The bits snpib+i, Snpib+4 
adjacent to the midamble are reserved up to now for future usage. The usage of the remaining 
bits si, snpib are defined by the 3GPP standard. 

These four reserved bits Snpdb+i, snpib+4 may be used for addressing an individual mobile 
terminal device out of a group of mobile terminal devices and indicating to the mobile terminal 
device to receive a high-speed downlink packet. Therefore, the four reserved bits may be 
designated in the following description as an address or a High-Speed Indicator (BT). Two 
different coding may be employed for enabhng an addressing of a mobile terminal device. 

A first address coding may be based on a binary coding of an individual address of each mobile 
terminal device out of the group of mobile tenninal devices. The first address coding may be 
based on a binary coding of the addresses. This coding method may be employed in case of one 
device which may be allowed to transmit high-speed downlink packets in each fi^e. The 
employed four bits for coding an individual address of a mobile traminal device may allow to 
assign 2*= 16 different addresses for addressing. In the following binary coded numbers and 
hence also the binary coded addresses may be indicated by a subscript "2", whereas the 
respective decimal spelling is indicated by a subscript "10". In the following description of this 
invention the states of the four bits may be denoted enclosed within quotation marks, such as 
"0010". 

The addresses OOOO2 = Oio, 1 1 1 12 = 15io may be reserved for special addressing operations and 
not assigned to any certain mobile tenninal device. The address OOOO2 = Oio may indicate that no 
one of the mobile terminal devices of the group thereof may is addressed, whereas the address 
11112= 15io may indicate that all mobile terminal devices of the group thereof may be 
addressed. 

Thus, fourteen remaining addresses may be used for addressing individual mobile tenninal 
devices when the both addresses 00002== Oio, 11112 = 15io may be employed for the above 
described special operations. The remaining addresses OOOI2 = lio, OOIO2 = 2io, 001 12 = 3io, 
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1 1 IO2 = 14io may allow to address maximum fourteen different mobile teraiinal devices and may 
be assigned correspondingly thereto. 

A second address coding may be based on a non binary coding of addresses. Each bit of the 
5 reserved four identification bits may be assigned to a certain mobile terminal device for 
addressing. This coding method may be employed advantageously in case of several devices 
which may be allowed to transmit high-speed packet data in each firame. Therefore, it may be 
possible to address four different mobile terminal devices and hence, the group of mobile 
terminal devices may comprise maximal four different mobile temiinal devices. Each bit may 
10 offer two different bits states, a bit state "1" and a bit state "0", respectively. 

The address "1000" may indicate that, for example, the first mobile terminal device out of the 
group of the four mobile temiinal devices may be addressed, whereas the remaining three mobile 
terminal devices (second, third and fouirth) may be not addressed. Correspondingly further, the 

15 address "0100" may indicate that, for example, the second mobile terminal device out of the 
group of the four mobile terminal devices may be addressed, whereas the remaining three mobile 
terminal devices (first, third and fourth) may be not addressed. Correspondingly further^ the 
address " 0010" may indicate that, for example, the fliird mobile temiinal device out of the group 
of the four mobile terminal devices may be addressed, whereas, the remaining three mobile 

20 terminal devices (first, second and fourth) may be not addressed. Correspondingly further, the 
address " 0001" may indicate that, for example, the fourth mobile terminal device out of the 
group of the four mobile terminal devices may be addressed, whereas the remaining three mobile 
terminal devices (first, second and third) may be not addressed. 

25 This second address coding allows to address a selected subgroup out of the group of four mobile 
terminal devices. For example, the address coding "1001" may indicate that, for example, the 
first and fourth mobile temiinal devices are addressed whereas the second and the third mobile 
terminal devices are not addressed. For example, the address coding "1011" may indicate that, 
for example, the first, third and fourth mobile terminal devices are addressed whereas the second 

30 mobile terminal device is not addressed. 
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The usage and functionality connected to the addresses "'0000" and "1111" is the same like 
described in combination with the first address coding procedure. A coded address "0000" may 
indicate that no one of the mobile temiinal devices is addressed to initiate a data transmission. 
Correspondingly, an address ^"11 11'* may indicate an initialization of a data transmission to ail 
four mobile terminal devices of the group. 

In the following description^ the address coding of the mobile terminal devices may be based on 
the first address coding mentioned and described above. The below presented description may be 
employed in a similar manner in combination with the above mentioned second address coding. 

Fig. 2 shows a grouping of a plurality of mobile conununication terminal according to an 
embodiment of the invention. A plurality of mobile terminal devices is shown in Fig. 2. The 
mobile terminal devices are grouped in five separate groups each comprising a subset of plurality 
of mobile terminal devices. The grouping and the number of mobile terminal devices within the 
1 5 different groups is exemplary and the grouping may performed in another arrangement. Since the 
address coding is based on the first address coding procedure the diff^ent groups may coiiq>rise 
maximal fourtem mobile terminal devices. Further, the number of groups may also be exCTiplaiy 
and not limited to the depicted five different groups. 

20 A first group designated as group 1 may comprise exenq>laiy four mobile temiinal devices and 
^^^^ mobile tmninal devices may be designated as UE 1, UE 2, UE 3 and UE 4^ respectively. 

According to the address coding procedure, the addresses •*000r*, "0010**, '•001 1** and ••0100*' 
inay be assigned to the corresponding mobile terniinal devices UE 1, UE 2» UE 3^ 

25 A second group designated as group 2 may comprise exemplary six mobile terminal devices and 
the mobile terminal devices may be designated as UE 5, UE 6, UE 7, UE 8, UE 9 and UE 10, 
respectively. Apcordin^^to the address coding procedure, the addresses **000r% **0010", •*0011" 
•*0100*y*010r* and "^^H" may be assigned to the corresponding mobile terminal devices UE 5, 
UE6. UE 7,UE 8,UE 9 andUE 10. 

30 



A third group designated as group 3 may comprise exemplary three mobile traninal devices and 
the mobile terminal devices may be designated as UE 11, UE 12 and UE 13, respectively. 
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According to the address coding procedure, the addresses "0001", "0010" and "0011" may be 
assigned to the corresponding mobile terminal devices UE 1 1, UE 12 and UE 13. 

A fourth group designated as group 4 may comprise exemplary six mobile terminal devices and 
the mobile terminal devices may be designated as UE 14, UE 15, UE 16, UE 17, UE 18 and 
UE 19, respectively. According to the address coding procedure, the addresses "0001", "0010", 
"001 ry*0100", "0101" and "♦**!" may be assigned to the corresponding mobile teraiinal 
devices UE 14, UE 15, UE 16, UE 17, UE 18 and UE 19. 

r 

A fifth group designated as groiqp 5 may comprise exemplary four mobile terminal devices and 
the mobile temiinal devices may be designated as UE 20, UE 21, UE22, UE 23 and UE 24, 
respectively. According to the address coding procedure, the addresses **0001", **0010", "0011", 
"0100" and "0101" may be assigned to the corresponding mobile terminal devices UE 20, UE 21, 
UE 22, UE 23 and UE 24, 

The plurality of mobile temiinal devices are divided into a plurality groups. The number of 
groups may and the division tfaereiqion may be performed dynamically or statically. For example, 
the groiq>ing (arrangement and/or number of gn>tq>s) may be based on traffic load or N channel 
Hybrid Automatic Repeat Request (HARQ) scheme. 

The following Fig. 3 may represent a time flow diagram according to an embodimmt of the 
method of the present invention. The tune flow diagram is based on the groining presented 
sdx>ve according to Fig. 2. 

Fig. 3 shows frame diagram of a high data transmitting situation according to an embodiment of 
the invention. The five groups each comprising mobile terminal devices, shown in Fig. 2 may 
listen to the Paging Indicator Channel (PICH). According to this embodiment of the invention, 
the mobile terminal devices of one group may listen to the Paging hidicator Channel (PICH) 
every fifth firame. Correspondingly, group 1 may listen to fiame 1, group 2 to firame 2, group 3 to 
frame 3, group 4 to firame 4 and group 5 to frame 5. Beginning with frame 6 group 1 may listen 
. again thereto and fiuther group 2 may follow in listening to firame 7. This sequencing of the 
groups may be continued. Analog to the grouping of the mobile terminal devices, the period of 



wo 03/056723 



PCT/EP02/00047 



15 

repetition may be defined both dynamically or statically. For example, the period of repetition 
may be based on trafBc load or N channel Hybrid Automatic Repeat Request (HARQ) scheme. 
Further, the groups may have the same periods of repetition. 

5 The following channels may be involved in and used by the embodiment of the present 
invention. A short describing introduction of the channels will be given since the complete 
definition of the respective channels may be known to those skilled in the art. 

The Paging Indicator Channel (PICH) may indicate to a mobile terminal device that a Paging 
10 Message might be expected thereby on the Paging Channel (PCH). The mobile terminal devices 
may be assigned to a paging group when it is registered with the network. These paging groups 
may be indicated by the use of Paging Indicators (PI) carried on the Paging Indicator Channel 
(PICH). Here in the invention, the reserved bits as in Fig. lare used as High Speed Indicator (ffl) 
which comprise the coded address of a mobile tentninal device of the respective group for 
1 S initialing a high-speed downlink transmission. 

The High-Speed Shared Control Channel (HS-SCCH) may be used to carry indicator and 
signaling information to be employed for receiving and decoding information transmitted 
through a Downlink Shared Channel (DSCH), 
20 . 

The Downlink Shared Channel (DSCH) is used to carry dedicated user data or control signal to 
one or more mobile terminal devices in a communication cell. The decoding of the dedicated 
user data or control signal may be enabled and controlled by information transnodtted via tiie 
above mentioned High-Speed Shared Control Channel (HS-SCCH) 

25 

The UpUnk High-Speed Downlink Packet Access (HSDPA) Information Channel (UL-HICH) 
may be used to carry indicator and signaling information to a base station or Node B, 
respectively. Three different fields may be comprised, an acknowledge / negative acknowledge 
(ACK/NAK) field, a QuaUty Indicator field and a Transmit Power Control (TPC) field. 

30 

Each mobile terminal device of a corresponding group according to a specific firame assigned to 
the corresponding group may listen to the Paging Indicator Channel (PICH) of this firame while 
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the mobile teimiaal device of the other groups do not listen. Further, the mobile terminal device 
of this group may share the Downlink Shared Channel (DSCH). 

In the following, the time sequence provided in Fig, 3 will be described with respect to each 
5 single frame. 

In a frame 1, all mobile terminal devices comprised by the group 1 may listen to the Paging 
Indicator Channel (PICH). An address of a mobile terminal device out of group 1 may be 
comprised in the high speed indicator (HI) carried by the Paging Indicator Channel (PICH) and 

10 received by the mobile terminal devices of group L The address "0001" may be coded in the 
High speed indicator (HI) according to the above described first coding procediure (shown in Fig. 
1). The mobile terminal device UE 1 which may have been assigned the address "0001" decodes 
its address and hence may be indicated to receive and decode the dovmlink signaling information 
which may be transmitted througih and obtained on the High-Speed Shared Control Channel (HS- 

15 SCCH). The downlink signaling information may enable the mobile terminal device to receive 
and decode the high-speed packet data in the Downlink Shared Channel (DSCH) by using this 
received and decoded downlink signaling information. A confirmation may be transmitted to the 
high-speed downlink packet sender, such as a Node B. The confirmation may comprise an 
acknowledge / negative acknowledge (ACK/NAK) and measurement report. Preferably the 

20 confirmation may be transmitted via the Uplink High-Speed Downlink Packet Access (HSDPA) 
Information Channel (UL-HICH) carrying the above described information. 

The operations of the following frames are carried out analog to the operations described with 
respect to frame 1. 

25 

In a frame 2, the mobile terminal devices of group 2 may listen to the Paging Indicator Channel 
(PICH) which may transmit an address of a mobile terminal device "0101" corresponding to 
mobile terminal device UE 9 of group 2. The mobile terminal device UE 9 which may have been 
assigned the address "0101" decodes its address and hence may be indicated to receive and 
30 decode the downlink signaling information which may be transmitted through and obtained on 
the High-Speed Shared Control Channel (HS-SCCH). The downlink signaling information may 
enable the mobile terminal device to receive and decode ihe high-speed packet data in the 
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Downlink Shared Channel (DSCH) by using this received and decoded downlink signaling 
information. A confirmation may be transmitted to the high-speed downlink packet sender, such 
as a Node B. The confirmation may comprise an acknowledge / negative acknowledge 
(ACK/NAK) and measurement report and preferably transmitted via the Uplink High-Speed 
5 Downlink Packet Access (HSDPA) Information Channel (UL-HICEO- 

In a frame 3, the mobile terminal devices of group 3 may listen to the Paging Indicator Chaimel 
(PICH) which may transmit an address of a mobile terminal device "0010" corresponding to 
mobile terminal device UE 12 of group 3. The mobile terminal device UE 12 which may have 

10 been assigned the address "0010" decodes its address and hence may be indicated to receive and 
decode the downlink signaling information which may be transmitted through and obtained on 
the High-Speed Shared Control Channel (HS-SCCH). The downlink signaling information naiay 
enable the mobile terminal device to receive and decode the high-speed packet data in the 
Downlink Shared Channel O^SCH) by using this received and decoded downlink signaling 

15 information. A confirmation may be transmitted to the high-speed downlink packet sender, such 
as a Node B. The confirmation may comprise an acknowledge / negative acknowledge 
(ACK/NAK) and measurement rqport and preferably transmitted via the Uplink High-Speed 
Downlink Packet Access (HSDPA) loformation Channel (UL-HICH). 

20 In a firame 4, the mobile terminal devices of group 4 may listen to the Paging Indicator Chaimel 
(PICH) which may transmit an address of a mobile terminal device "0010" corresponding to 
mobile terminal device UE 15 of group 4. The mobile terminal device UE 15 which may have 
been assigned the address "0010" decodes its address and hence may be indicated to receive and 
decode the downlink signaling Information which may be transmitted through and obtained on 

25 the High-Speed Shared Control Channel (HS-SCCH). The downlink signaling information may 
enable the mobile termiual device to receive and decode the high-speed packet data in the 
Downlink Shared Channel (DSCH) by using this received and decoded downlink signaling 
information. A confirmation may be transmitted to the high-speed downlink packet sender, such 
as a Node B. The confirmation may comprise an acknowledge / negative acknowledge 

30 (ACK/NAK) and measurement report and preferably transmitted via the Uplink High-Speed 
Downlink Packet Access (HSDPA) Information Channel (UL-HICH)- 
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In a frame 5, the mobile terminal devices of group 5 may listen to the Paging Indicator Channel 
(PICH) which may transmit an address of a mobile terminal device "0100" corresponding to 
mobile terminal device UE 23 of group 5. The mobile terminal device UE 23 which may have 
been assigned the address "0100" decodes its address and hence may be indicated to receive and 
5 decode the downlink signaling information which may be transmitted through and obtained on 
the I£gh-Speed Shared Control Chaxmel (HS-SCCH). The downlink signaling information may 
. enable the mobile terminal device to receive and decode the high-speed packet data in the 
Downlink Shared Channel (DSCH) by using this received and decoded downlink signaling 
information* A confirmation may be transmitted to the high-speed downlink packet sender, such 
10 as a Node B. The confirmation may comprise an acknowledge / negative acknowledge 
(ACK/NAK) and measurement report and preferably transmitted via the Uplmk High-Speed 
Downlink Packet Access (HSDPA) Inforaiation Channel (UL-fflCH). 

In a frame 6, the mobile terminal devices of group 1 may listen to the Paging Indicator Channel 
15 (PICH) which may transmit an address of a mobile teraiinal device "0011" corresponding to 
mobile terminal device UE 3 of groiq) 1. The mobile terminal device UE 3 which may have been 
assigned ttie address " 0011" decodes its address and hence may be indicated to receive and 
decode the downlink signaling information which may be transmitted througji and obtained on 
the High-Speed Shared Control Channel (HS-SCCH). The downlink signaling information may 
20 enable the mobile terminal device to receive and decode the high-speed packet data in the 
Downlink Shared Channel (DSCH) by using Ihis received and decoded downlink signaling 
information. A confimiation may be transmitted to the higih-speed.downliiik packet sender, such 
as a Node B. The confirmation may comprise an acknowledge / negative acknowledge 
(ACK/NAK) and measurement report and preferably transmitted via the Uplink High-Speed 
25 Downlink Packet Access (HSDPA) Information Chaimel (UL-HICH). 

In a frame 7, the mobile terminal devices of group 2 may listai to the Paging Indicator Channel 
(PICH) which may transmit an address of a mobile terminal device "0010" corresponding to 
mobile terminal device UE 6 of group 2. The mobile terminal device UE 6 which may have been 
30 assigned the address " 0010" decodes its- address and hence may be indicated to receive and 
decode the downlink signaling inforaiation which may be transntiitted through and obtained on 
the High-Speed Shared Control Channel (HS-SCCH). The downlmk signaling information may 
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enable the mobile terminal device to receive and decode the high-speed packet data in the 
Downlink Shared Channel (DSCH) by using this received and decoded downlink signaling 
information. A confirmation may be transmitted to the high-speed downlink packet sender, such 
as a Node B. The confirmation may comprise an acknowledge / negative acknowledge 
S (ACK/NAK) and measurement report and preferably transmitted via the Uplink High-Speed 
Downlink Packet Access (HSDPA) Information Channel (UL-HICH). 

This specification contains the description of implementations and embodiments of the present 
invention with the help of examples. It will be appreciated by a person skilled in the art, that the 
-itf present invention is not restricted to details of the embodiments presrated above^ and that the 
invention can be also implemented in another form without deviating fix>m the characteristics of 
the invention. The embodiment presented above should be considered as illustrative, but not 
restricting. Thus, the possibilities of implementing and using the invention are only restricted to 
the enclosed claims. i Donooquontly, voriouo optiono of implomonting tho invention ac da tOTmino 4 
IS hy tho oloimo^ including equivalent implomontation s , also belong to the scope of the inventioit 



